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CONSTRUCTION OF A 60-I" Lmaaa h PLANETARY TELESCOPE 

Gerard P, Kuiper 
Lunar and Pl€iIietarY Laboratory, University of Ardzona 

1. Introduction 

The progreaa report dated March 1 revlewed (I) the history of the project; 
(2) the site; (3) the decisions on the 60-inch optics and their  production; 
(4) telescope mount und drive; and ( 5 )  60-inch buildiag and dome, 

The progress since Xarch 1 has been satisfactory, with the progrcrm nroving 

It is scheduled for completion th i s  fa l l .  

Particulars are given In the aectiona below. 

essentially according to schedule. The optics Ls now good to about AI4 and 
could already be used i f  necessary. 
The telescope mounting will be dona by the end of 1964, and the 60-inch dome 
and building by 10 January 1965. 
Section 2 wae written by the Chief Optician, Mr. Robert Ualand, Section 3 by 
our IIagLneer and Designer, Mre Sam Case. 

2. ilp&ics 

The Ff4, 61-inch full-aperture paraboloid for this project is in the final 
crit ical  sUge of figuring. 
laps to impart to the optical  surface the correct theoretical €ow necessary to 
remove the spherical aberration for remota objects. 
critical defining propertie6 of the sgatam, which is the chief o h  i n  t K s  project. 

Thio art involves t te rePPoval of glass by poliahfng 

Thfs would destroy the 

To ctate this  figuring progress looks extrearelp p r d s i n g .  Under the Foucault 
knife-edge test  a t  the center of curvature, the figure appears to be a perfect 
surface of rmlutfon, 
A t  the rrrwDent the estimated accuracy 19 h / 4  of the f u l l  parabolic correction. 
No quantitive f x s t s  hawe yet beon mode at th i s  fluid stage. 

This can be a 1idtLng factor I n  Large aperture mirrors. 

A all lens has been desigued md made in our optical  ahop. The function 
of this optical  cQmponent Ls to rfmmva the spherical 8berretion present in a per- 
fectly corrected paraboloid when tested et its center of curvature 
necessary in the limlted confines of an optical shop). This enables the optician 
to 888 very fine changes of slope which would otherwise escape hi8 attgntfon. 
Thi8 lens Bas been used w i t h  very promising results. 

It i s  our Intention as the work proceeds, and the surface errors reduced, to use 
the cawti& method of testing. 
d m  to A/100. 
its imposed l i m i t  of A/40, 

(a procedure 

* 

4 s  
This enables the optician to assess slope errors 

This is more searching than the Faucaultt kntfe-edge rest with 

The slope errors of 2.14 astimated to e x t ~ t  on the sur€ace at the data s~ 
above are very gradual. Thfs nakes the problem of correction much simpler. 

*"'On the errors of tasting and a new method €or surveying optical surfaces and 
systems" by Plateeck and Grraviola, 
Vol 29, page 484, 1939, 

J m  of the American O p t i c a l  Society, 



The two hyperbolic convex secondary mirrors giving focal ra t ios  of PI45 
and P/13-5 are completed except for figuring. 
a g e s  without the primary paraboloid, the standard procedure of t e s t h g  these 
secondaries wgth a short-radius spherical mirror w i l l  be adopted, A sphere of 
a t  least 50-inches aperture w i l l  be loaned to the Laboratory through the good 
off ices  of the K i t t  Peak Marionsll Obsorvatory, and work on the figuring of these 
mirrors w i l l  x u  concurrently with the f inal  figuring of the 6O-inch primary. 

Since these surfaces fona no rea l  

3. 

The 60-inch telescope mounting includes the following it-: telescope 
tuba, prisraty mirror cell,- ~ / 4 5  secondary mirror support, Fj13.5 secondary 
m k r r o r  support, 1-inch plate-glass girder ring, fnstnnaent-mounting plate; de- 
c l inat ion S L s ,  shafw, bearing, aad hous€ngs; yoke (polar shafts, bearings, 
bearing places, counter weight, and pre-load); r ight ascension drive, gear and 
worm ( this  includes both slewing and tracking), declination drive, gear and worm 
(this includes both f a s t  and slow motion). The construction of these components 
was awarded to the Western Geat Corporation, of Lpwood, California, on September 
1, 1964, The estimated the of campletion, including erect&on on siteo ils 
approximately 20 Veefr8, foeop from September 1 or about January 15, 1965. The 
bid price of fabricating the above, including erection on the job site, w a s  
$89,070, Our estimate for the job had been $89,000, 

Western Gear Corporation is a large geamuanufacturing plant, and they 
are capable of doing a variety of fabrication. 
large-diameter gears for eelescopes, among which is the right-ascension gear for 
the 844nch telescope a t  X i t t  Peak, A t  present they have mne 50 people warking 
on the 60-inch telescope, 
not anticipate any major problems. 
being fabricated in order to enable the University to i n s t a l l  the mirror floata- 
tion system i n  it. 

'.they have in the past made several 

The work is progressing ahead of schedule and we do 
'She primarp udrror ce l l  is the f i r e t  part 

W e  have been in frequent contact with Weatern Gear Corporation and they have 
tentatively set the site-erection of the telescope for late December 1964, This 
w i l l  allow us about a m n t h  to nuke the adjustments necessary to 'she telescope 
and complete the control vgrlng somewhat before the Mars opposition takes place. 

The primary mirror floatation system, consistiag of some 1100 pieces,, is 
being fabricated i n  the Physics Hachine Shop of the University. 
system is about 90% complete and w i l l  be ready by the middle of November, for 
installatton i n  the cell. 

The floatation 

The good progress uow being made i n  the fabrication of the telescope w i l l  
enable us to have the mechanical parts ob the telescope checked over and €n full 
operation by the middle of February 1965, 
of arc) is the goal we have set for the accuracy of the telescope drive,  

An angular precision of O',S (secon&s 

The following assembly drawfnga, one set of which is herewdth eaclosttd, 
were not included i n  our March 1, 1964, report or Zhey have been revised. 

Figure 1. 
Figure 11, 
FLgure 111- 
Figure IV, 
Figure V. 
Figure VI.  Mortnthg Plate Assentbly 
Figure =Io Ibunting Plate Assembly 

RevFsed Sectional ELevatim of the 60-inch TeleScope 
Mirror C e l l ,  Baddal Support t.ssembly 
Mirror Cell, Center Degining Assembly 
Mirror C e l l ,  3acking Support Asseubly 
Mirror C e l l ,  Axial Support Asserpbly 
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4. Buildi- 
* 

s 

Tbe building and dome are being constructed from University funds. The 
contract vas awarded to Irving Do Rubinetein General Contractor on August 6, 
19648 and the bid price was $169,395, 
preparation, roads, sewers, water 8yOt-8 etc., also covered by the University 
funding, 

This does uot include charges for site 

As outlined in the War& 1 repor% &e butlding w i l l  have tvo f loors .  The 
construction of the building is prograeaing on schedule. 
are now erected and ab1 the footings are poured. 
early construction phase, are enclosed. 
be erected during the 3rd week of October 1964. 
construction of the building. 

'Rte outside colrrrana 
TWO photographs sharing the 

The north and south steel piera w i l l  
We anticipate a0 problem in 

!%e Qme was subcontracted to the Astro-bme Company of Canton, Ohio, one 

Completion 
of the largest doawmmwfacturing ampaaics i n  the U, S. 
erected OQ the 60-inch telescope building about mid-December 1964. 
date of the dome and buildingull1 be January 10, 1965, 
is given in deta i l  in Figure VIXI ,  

rihe dome w i l l  be 

The construction schedule 
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